Cholinergic innervation and topographical organization of muscarinic binding sites in rat brain: a comparative autoradiographic study.
Employing [3H]hemicholinium-3 ([3H]HC), [3H]pirenzepine([3H]PZ) and [3H]quinuclidinyl benzilate ([3H]QNB), autoradiographic binding studies were performed to identify and quantitate the localization of high-affinity choline carriers, M1-subtype of muscarinic binding sites and a mixed population of M1- and M2-subtypes of muscarinic binding sites, respectively, in 38 anatomically defined areas of rat brain. Labelling of adjacent brain sections with [3H]HC, [3H]PZ and [3H]QNB revealed different topographical binding patterns. [3H]HC binding, which is supposed to reflect cholinergic innervation, was dense in the nucleus accumbens, olfactory tubercle, caudate putamen, basolateral amygdaloid nucleus and the interpeduncular nucleus. Moderate but heterogeneous binding was found in thalamic, hypothalamic, hippocampal and cortical areas. Maximal [3H]PZ binding was observed in the nucleus accumbens, olfactory tubercle and in discrete substructures of the hippocampus, e.g. CA1 and dentate gyrus. Binding to other hippocampal and cortical areas was intermediate, whilst minor binding was found in thalamic, hypothalamic and brain stem areas. The binding of [3H]QNB was more evenly distributed over the brain as compared to that of [3H]PZ. [3H]QNB clearly exceeded the binding of [3H]PZ in the thalamus, hypothalamus and brain stem. A relationship was found between the topography patterns of the [3H]PZ and [3H]QNB binding sites. However, some brain areas showed preference for one of the two ligands, pointing to a distinct localization of M1- and M2-subtypes of muscarinic binding sites. Although M1 sites appeared to predominate in the basal ganglia, hippocampus and cortex, some heterogeneity was observed indicative of the minor occurrence of M2 sites within these structures. There was no relationship between the density of the presumed cholinergic innervation and the binding capacity of either of the muscarinic sites in the various brain areas. However, a relationship was found between M2-selectivity and [3H]HC binding, pointing to a possible presynaptic localization of the M2-sites. In addition, it is suggested that distinct cholinergic cell groups might project their fibres to brain areas containing particular subsets of postsynaptic muscarinic binding sites.